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REPORT ON SHALLOW AUGERING AT THE 
MAGNT ALCOOTA FOSSIL RESERVE, JUNE 

AND AUGUST, 1998 

DIRK MEGIRIAN 

Museum and Art Gallery of the Northern Territory 
PO Box 4646, Darwin NT0801, AUSTRALIA 


INTRODUCTION 

The Museums and Art Galleries of the Northern Territory (MAGNT) holds Crown Lease in 
Perpetuity No. 01106 over the ‘Alcoota Fossil Beds’ (NT Portion 4075 from Plan 
S91/09ID). The 48 hectare site (Fig. I) was declared a Heritage Place persuant to section 
26(1) of the Heritage Consemation Act on 30 January, 1995, in recognition of the 
‘uniqueness, richness and scientific importance’ of fossiliferous strata of the Waite 
Formation at that locality. Portion 4075 includes the type section of the Waite Formation. 
(MAGNT Central Registry Files 1/13/1, 1/14/19; Woodbume 1967; Woodbume et al. 
1985; Rich 1991; Murray and Megirian 1992; Murray et al. 1993; Megirian et al. 1996). 

As a contribution to ongoing research into the biostratigraphy and palaeontology of the 
fossiliferous strata, and also to provide additional baseline information about the site, the 
Water Resources Division of the Department of Lands, Planning and Environment (DLPE) 
drilled a total of 5 shallow holes (the deepest 8.5 m) with an auger rig in June and August 
1998 to help elucidate the stratigraphy of the shallow sub-surface. 

Two distinct assemblages of fossils are found at Alcoota, the Alcoota Local Fauna (LF) 
(Woodbume 1967, Murray and Megirian 1992) and the stratigraphically higher and 
therefore younger Ongeva Local Fauna (Murray et al. 1993, Megirian et al. 1996). The two 
are currently imprecisely dated using stage-of-evolution biochronology as late Miocene. 
Shallow drilling offered prospects for verifying earlier interpretations of the stratigraphic 
relationship between the Ongeva and Alcoota LF strata, and possibly better delimitation of 
the extent of the Alcoota LF beds. 
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face of a series of mechanical difficulties. Mr Ian Archibald (MAGNT) stood in for me and 
very competently logged and sampled the holes drilled during the second phase of drilling 


3 


Dirk megirian 



Fig. 1. Locality diagram. (Base: aerial photography - Arapunya Access, 13 
June, 1979; Run 2: 1529. The photography pre-dates the installation of a 
demountable and establishment and fencing of NT Portion 4075. The 
positions of the demountable, reserve boundary, and access track are therefore 
only approximate.) 


in August, 1998, when I was unable to travel to Alcoota. Mr Matt McDowell and Ms 
Simone Dalgaims (Flinders University) are thanked for undertaking the surveying in of the 
drill locations. Finally, thanks to Drs Peter Murray, Rod Wells, Gavin Prideaux and 
Pyramo Marianelli and Flinders University students for the debates about the 
sedimentology at Alcoota. 
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METHODS 

Five holes, designated A198/1 - A198/5 inclusive, were augered on 27-28 June and 7-8 
August, 1998, at locations shown in Figure 2. Drilling was by a Gemco 21 OB 100 mm 
auger rig (Fig. 3A-C). A drilling log was recorded, and samples (typically about 400g after 
air-drying) taken at 0.5 m intervals (Fig. 3D), and more frequently if the response of the 
drilling rig suggested that some change had occurred in the mechanical properties of the 
strata being intersected. At the conclusion of drilling, each hole was re-filled and marked 
with a steel picket and on 18 July, 1999, surveyed in to the local site datum (‘Alcoota 
temporary bench mark’ - Fig. 2). 

After air-drying, part of each sample (Fig. 3E) was embedded in Araldite LC191 resin 
(15% HY951 hardener by weight), the blocks sliced with a diamond wheel, and a sawn 
face lapped flat. The lapped faces were coated with a matt lacquer (Westart Matt Spray) to 
preserve the surface and to enhance colour contrast, and all Munsell colour descriptions are 
taken from these surfaces (Fig. 3F, G). These colour descriptions may therefore differ 
somewhat from previously published descriptions of equivalent stratigraphic units. The 
stratigraphic succession in each hole was initially interpreted using macroscopic and low 
power (dissecting) microscopic lithologic features of the block mounts, in conjunction with 
drilling information (Appendix) as outlined more fully below. Ten block mounts that were 
judged to be representative of the lithological variety intersected by the five holes were 
selected for thin-sectioning (TS 0621 - TS 0630 inclusive - Appendix), and additional 
observations made with a petrographic microscope. 

The intersected Alcoota beds are composed of unlithified ‘silty-’ and ‘sandy clays’ 
(probably originally wackes, as discussed below) which deformed plastically, the cuttings 
consisting of curls and pellets moulded by the drilling process (Fig. 3D). It is clear from the 
sawn blocks and also in the thin-sections that the original fabric of the sediments was 
greatly disrupted by augering, causing to various degrees distortion, mixing, coating, or 
adhesion of one lithology to another. As well as disruptions caused in the cutting process, 
mixing of cuttings occurred in the drill stem as the cuttings were brought to the surface. 
The focus in elucidating stratigraphic succession from such samples was therefore on first 
appearances of a new lithology. 

Differentiation of stratigraphic units was based primarily on colour and to a lesser extent 
on textural differences. In order to facilitate description, the closest Munsell equivalents 
provided by the Geological Society of America field chart are given only for the dominant 
colour(s). Percentages of silt and sand were by visual estimation on sawn faces of block 
mounts, or in thin-section. Clay mineralogy was not determined, and indeed is difficult to 
determine using only optical techniques. 

At the conclusion of the study, about lOOg of each sample was retained for possible future 
analysis, and excess material disposed of. The retained material is accessioned into the 
MAGNT Geology collection under registration number 994. Survey data were recorded in 
the ‘Alcoota Field Register, 18 July, 1999’. 
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Fig. 2. Drill locations and topographic data. Due to insufficient survey data, topographic contours, drainage, access track, 
property boundaries, fossil quarries, and position and form of Hill 1 are only approximate. 
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Fig. 3. A, DLPE Water Resources Division Gemco 110B rig at hole AL98/1, 27 June, 
1998. This particular attempt at drilling A1 98/lwas abandoned at 1.05 m when no further 
penetration was achieved, probably due to hitting dense calcrete. It was re-drilled on 7 
August, 1998 to a depth of 5.6m. B, ‘trident’ and C, ‘cone’ bits used at A198/1, 27 June 
1998. Both were about equally effective. D, example of a fairly typical sample: A198/3, 4.5 
m. E, A198/3 material selected for embedding in resin for the manufacture of grain mounts. 
F and G, examples of block mounts (F, A198/1,4.0 m; G, A198/3, 2.0 m). 
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Lithostratigraphic nomenclature. The stratigraphic setting of the study area was most 
recently reviewed by Megirian et al. (1996), and stratigraphic nomenclature follows on 
from that publication. Briefly, Tertiary sediments of the intermontane Waite Basin are 
referred to informally as the ‘Alcoota beds’, with the term Waite Formation limited to the 
upper c. 44 m that crop out at the surface (Senior et al. 1995: Woodbume 1967). The Waite 
Formation was formalised by Woodbume (1967) with reference to the type section at Hill 2 
(Figure 1). Woodbume (1967) recognised two informal members of the Waite Formation, 
from the base, ‘lacustrine beds’ and ‘fluviatile beds’. Megirian et al. (1996) subdivided the 
succession on Hill 1 (part of Woodbume’s fluviatile beds) into five informal members 
designated ‘units I — V’. ‘Ongeva Local Fauna (LF) beds’ is applied here informally to the 
fossiliferous beds within unit III of Hill 1 containing the Ongeva Local Fauna. Two new 
informal members of the Alcoota beds (Tml and Tm2) are recognised here on the basis of 
shallow augering, as detailed below. Although the upper part of Tm2 is part of 
Woodbume’s (1967) lacustrine beds, the lower part comprises Alcoota beds, as does Tml 
(i.e. Tml and the lower part of Tm2 are not part of the Waite Formation as currently 
formalised). ‘Alcoota LF beds’ refers to the fossiliferous horizons of Tm2 containing the 
Alcoota Local Fauna: the Alcoota LF beds are part of the Waite Formation. 

This nomenclatural scheme encompasses the Cainozoic sediments of the Waite Basin from 
the broadest and most general perspective (Alcoota beds), down to a relatively detailed and 
highly localised one applying specifically to the Alcoota fossil reserve (Alcoota LF and 
Ongeva LF beds). The relationship of formal and informal lithostratigraphic units is shown 
schematically in Figure 4. 


RESULTS 

A drilling log, sample identifications, brief lithological descriptions, interpretive remarks, 
and the interpreted stratigraphic succession for each auger hole are presented in the 
Appendix. 


INTERPRETATION AND DISCUSSION 

Stratigraphy. Similar, but not identical, stratigraphic successions occur in each of the five 
auger holes. On the basis of similarities across the holes, two informal members of the 
Alcoota beds are recognised, designated Tml and Tm2, succeeded in all holes by a soil 
horizon related to the present land surface, designated Qs (Figure 5). 

The lower Tertiary member (Tml) consists of texturally-variable, sandy clays with 
predominantly brown hues (moderate brown, moderate yellowish brown, dusky yellowish 
brown) with light brown and dusky yellow interbeds. The interbeds are discontinuous 
across the five holes, implying lenticular bedforms within the member. The base of the unit 
was not reached by augering, but the greatest intersected thickness was about 3.5 m in 
A198/4. 

Tml is succeeded by a more massive, though also texturally variable, yellowish grey sandy 
clay member (Tm2): only in A198/2 was an interbed (dusky yellow sandy clay) 
discriminated within the unit. 
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Fig. 4. Schematic relationships of formal (bold capitals) and informal (bold 
italics) lithostratigraphic units of the Cainozoic Waite Basin. 

The considerable vertical exaggeration in Figure 5 gives the impression that west of A198/1 
on section AA’, the contact between Tml and Tm2 has an apparent westerly dip, and an 
apparent easterly dip to the east of that hole. An actual attitude of the eastern contact 
surface, calculated from the recorded contact position in holes A198/1, A198.3 and A198/5, 
is, however, a mere 0.3° to the southeast (123°). (The attitude of bedding in Hills 1 and 2 is 
also at a low, but more like 2° estimated, angle to the southeast.) However, the augering 
method does not allow accurate determination of the actual contact positions within each 
hole, and error margins in all down-hole positions must be in the order of +/-0.25 m. 
Taking these factors into account, the contact between the two members can best be 
described as distinct, conformable, and sub-horizontal. 

The soil horizon of the present land surface is developed upon an erosional surface of 
member Tm2, as evidenced by the vertical relief of about 2 m over the short horizontal 
distance between A198/2 and the Tm2-Qs contact exposed in the Main Pit. The western 
end of Main Pit was deepened some years ago in an endeavour to expose more Alcoota LF 
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stratigraphic logs given in the Appendix. 
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beds, and although the pit was lowered one metre or more below the productive levels of 
fossiliferous horizon (i.e. Alcoota LF beds), no yellowish grey (= ‘green’) sediments were 
encountered. These relationships indicate the presence, beneath the western end of the 
Main Pit, of a north-south trending erosional scarplet. Phosphatic bone fragments eroded 
out of the Alcoota LF beds, as well as fragments of chalcedony derived from much higher 
in the Tertiary succession (e.g. member V at the top of Hill 1 (Megirian et al. 1996: fig. 5), 
and/or other chalcedonic horizons recorded by Woodbume 1967: fig.4), are present in the 
soil horizon Qs at A198/1, and represent colluvial debris of the Waite Formation (Fig. 6). 
Woodburne (1967) extracted vertebrate fossils at his Paine Quarry (Fig. 7, but see 
discussion below) from both the ‘red’ unit, which he regarded as part of the fluviatile beds, 
and the lower ‘green’ lacustrine beds. The observations presented above indicate that the 
‘red’ unit in this area is the soil horizon (i.e. = Qs of this work), rather than a member of 
the Waite Formation. 



Fig. 6. Photomicrographs, unit Qs (Quaternary soil), A198/1, 0.5m, TS 0621. A, plane 
polarised light (PPL) and B, crossed polars (XP), a drill cutting composed of clasts of 
Tertiary chert of colluvial origin (ch), loamy soil (Is), microbrecciated diagenetic chert 
(dch), and pedogenic calcite cement (cal). C, PPL, and D, XP, a drill cutting composed of 
phosphatic fossil bone (b) eroded out of the Alcoota LF beds with micritic pedogenic 
calcite (light areas) with disseminated iron oxides (dark areas). Scale bars: 0.5 mm. 
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The total thickness of Tm2 is unknown as no superposed Tertiary layer was intersected in 
any of the auger holes. The maximum intersected thickness was about three metres in 
A198/5, and a similar thickness is inferred below Main Pit (Fig. 5). The Alcoota fossil beds 
are also yellow grey silty- and sandy clays, and are regarded here as part of Tm2. The unit 
is not exposed anywhere at the base of Hill 1, but it serves as a subsurface marker horizon 
tying in the succession hosting the Alcoota LF beds to the Hill 1 succession hosting the 
Ongeva LF beds. 

As a marker, Tm2 provides empirical evidence for the correlation and interpreted 
superpositional relationship of the stratigraphic successions hosting the Ongeva and 
Alcoota LF beds, as originally proposed by Woodbume (1967: fig. 4), and subsequently 
applied by Murray et al. (1993: fig. 1) and Megirian et al. (1996) to biostratigraphic and 
biochronological considerations. 

Extent of the Alcoota LF beds. Woodbume (1967) reported fragmentary vertebrate fossils 
at New Well, about 20 km east of the fossil reserve. Although probably derived from the 
Waite Formation, that material, and other fragments collected by MAGNT parties at that 
locality, are not adequate for biocorrelation to either of the two defined Waite Formation 
Local Faunas, nor has their stratigraphic provenance been established, and this occurrence 
is therefore excluded from any further consideration here. 

Woodbume (1967) previously addressed the issue of likely extent of the Alcoota LF beds, 
concluding that: 

“...the fossiliferous portion of the Waite Formation [= Alcoota LF 
beds] extends for at least 400 feet along the west flank of the low 
northeast trending rise which lies west of Hill 1, and is equally 
fossiliferous over its whole length.” 

Woodbume (1967) extracted bone from his ‘Paine Quarry’ (‘..1,475 feet from Hill 1 at 
279°’), and ‘Newsome Quarry’ (‘...416 feet at 022° from Paine Quarry’), and also 
encountered bone in a test pit (‘...400 ft at 082° of Newsome Quarry’). In addition, bone 
occurs at the surface associated with gilgais (localised areas of microrelief produced by 
differential soil motion), which Woodbume (1967) identified as ‘Rochow localities 1 and 
2’, describing them as the areas ‘.. .immediately west and northwest of Paine Quarry’. 

Woodbume’s (1967) quarries and pits, and the various later MAGNT pits and quarries that 
have yielded bone, are plotted on Figure 7. It should be noted that all positions not actually 
surveyed in to the Alcoota t.b.m. can only be regarded as approximate. Various sources of 
error are involved in transferring Woodbume’s positional data to the base map used tor this 
study, and the shapes and positions of the MAGNT pits have not been accurately surveyed. 
One apparent discrepancy in recorded fossil occurrences warrants comment. In terms of 
relative positions, Paine Quarry plots at the western margin ot the gilgais and associated 
surface bone (i.e. Woodbume’s Rochow localities), rather than towards the eastern margin 
as he described it. It seems likely that Paine Quarry should co-incide more closely with 
Main Pit than shown in Figure 7. (‘Relocating’ Paine Quarry would displace Woodbume’s 
other two pits to the east by the same distance). An additional reason for supposing that the 
position of Paine Quarry is incorrect in Figure 7 relative to the MAGNT pits and the auger 
holes is that his quarry is otherwise west of the subsurface erosional scarplet near A198/1 
which cuts out the Alcoota fossil beds as already described above. The apparent relative 
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Fig. 7. Inferred extent of the Alcoota LF beds. As discussed in the text, the Woodbume 
(1967) quarries appear ca 50 m too far west relative to other bone occurrences, especially 
the gilgais. Woodbume’s reference point, Hill 1, is here approximated off an aerial 
photograph, rather being a feature surveyed in to the Alcoota t.b.m. 

positional error, which appears to be in the order of -30-50 m, is possibly due to the plotted 
position of Hill 1 (Woodbume’s (1967) reference point), which was taken off an aerial 
photo rather than being a surveyed feature. The apparent discrepancy of the relative 
positions of MAGNT and Woodbume pits is of no major significance in terms of 
producing a new estimate of the possible extent of the Alcoota LF beds, but it does 
highlight the merits of continuing with an accurate positional survey of the Alcoota fossil 
reserve, including the plotting of signi ficant palaeontological, stratigraphic and topographic 
features. 

Each worked MAGNT quarry has been equipped with its own benchmark (a steel picket) 
against which the positions of extracted bones are recorded each year in a field register. 
The vertical positions of the pit benchmarks are known relative to the Alcoota t.b.m., 
though their relative horizontal positions have not yet been accurately surveyed. The 
positional data of bones are currently being transferred to a spreadsheet and analysed by Mr 
S. Brown (Flinders University). From a casual inspection of the data, it appears that in 
Main Pit, fossil bone occurs in an interval spanning about -1.4 to -1.9 m (Alcoota t.b.m.), 
and in the South Pit, to an interval between about -1.2 to -1.7 m. The bones do not occur 
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in a well-bedded sequence, and a sufficiently large area has now been sampled to indicate 
that the bone beds are perhaps not quite as homogenous, either in the texture of their matrix 
or in the distribution of bone, as is implied in Woodbume (1967). It has not been 
established whether the lowest recorded bones represent the base of the Alcoota LF beds, 
or whether more will be found at deeper levels. No fossil bone was recovered from Tm2 in 
any of the auger holes, so it seems unlikely that the Alcoota LF beds extend much deeper 
than presently recorded in South and Main Pits. 

If it is assumed the Alcoota LF beds continue laterally to the west and south of the known 
occurrences, and have the same attitude as the local succession (i.e. ~2° to the southeast), 
then it would be expected that bone would occur, either as colluvial detritus brought to the 
surface by differential soil motions or in auger cuttings, somewhere about the -2.0 m level 
on the eastern side of the ridge. No surface bone has ever been observed or recorded in 
those areas, nor was any bone recovered as a result of this project from A198/3, A198/4 and 
A198/5, whose locations were chosen, in part, to test that hypothesis. A198/1, A198/2, and 
excavation at the western end of Main Pit, have established the presence of a subsurface 
erosional discontinuity which accounts for the absence of Alcoota LF beds to the west. The 
eastern limit of the Alcoota LF beds remains unknown. The possibility of a subsurface 
structural boundary to the unit (e.g. an erosional unconformity within Tm2), or a marked 
facies change, is suggested by the apparent complete absence of bone on the eastern side of 
the ridge. Alternatively, and in keeping with the lenticular bedforms typical of the 
outcropping Waite Formation, the Alcoota LF beds are themselves lenticular, and may 
simply thin out to the east. Their northern and southern boundaries are also not accurately 
defined, but are reasonably close to where a horizon of more or less uniform thickness 
dipping at ~2° to the southeast would cut out at the present land surface. 

In summary, the accumulated data suggest that the Alcoota LF beds are narrow east-west, 
but may extend as much as 500 m north-south (Fig. 7) 

Petrography of Tml and Tm2. The two Tertiary members intersected by drilling (Tml 
and Tm2) consist predominantly of ‘sandy clays’, characterised as angular, silt to coarse 
sand grade quartz with minor polycrystalline lithic quartz, and rare plagioclase, in a clayey 
‘matrix’ (Figs 8A-C). Some finely textured drill cuttings (e.g. Fig. 8D) represent minor 
clayey depositional facies within the Tertiary members. 

There is no general agreement on how three-component mixtures (ternary systems, e.g. clay 
+ silt + sand), should be classified, though numerous schemes have been put forward (e.g. 
Pettijohn 1975: fig. 3.5). Ternary classifications are rarely needed as most sedimentary 
deposits consist of a single component modified only by the introduction of adjacent size 
grades, e.g. silty clay, sandy silt. The origin of ‘sandy clays’ has been the subject of debate, 
but the general consensus is that they formed from wackes (Pettijohn 1975). Wackes are 
‘dirty’ sandstones, consisting of a mixed variety of angular and unsorted or poorly sorted 
mineral and rock fragments in an abundant matrix of clay and fine silt, in which no 
component (sand , silt or clay) forms more than 50% of the aggregate (Bates and Jackson 
1980). Wackes are also characteristically compositionally immature, containing relatively 
high abundances of the more labile common rock-forming minerals such as feldspars, 
micas, amphiboles and pyroxenes. In near-surface environments, these minerals relatively 
quickly weather to clay minerals, in marked contrast to quartz, for example. Thus, as a 
result of post-depositional weathering, a wacke may be transformed into a rock in which 
the percentage of fine-grained ‘matrix’ is increased as a result of soil-forming processes, 
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Fig. 8. A, a drill cutting showing poorly sorted, angular quartz grains (qz) with low to 
moderate sphericity co-efficients in clayey matrix. The largest grains correspond to 
medium (0.25 - 0.50 mm) and coarse (0.5 - 1.0 mm) sand grade. Such sediments are 
characteristic of the Tertiary members, Tml and Tm2. (A198/3, 3.0 m, TS 0625, PPL, scale 
bar = 0.5 mm). B, a drill cutting showing characteristics similar to those outlined for A, but 
showing weak lamination parallel to the base, marked by alternation of lighter and darker 
clayey matrix. It is not possible to be sure whether these are primary features or caused by 
the drilling process. (A198/3, 5.5 m, TS 0626, PPL, scale bar = 0.5 mm). C, a 
polysynthetically twinned plagioclase feldspar grain (plag.) and simply twinned orthoclase 
feldspar grain (orth.). The large light coloured grain in the left hand field is polycrystalline 
lithic quartz. In this thin-section, feldspar grains are a minor constituent relative to quartz 
(~1%), but are absent or rare in other thin-sections. (A198/4, 4.0 m, TS 0627, XP, scale bar 
= 0.25 mm). D, a cutting representing a silty clay facies, an apparently minor constituent of 
the Tertiary units Tml and Tm2. In this example, ferrous compounds are concentrated into 
distinct pedogenic glaebules (gl), rather than being disseminated through the matrix. 
(A198/2, 6.0 m, TS 0624, PPL, scale bar = 0.5 mm) 
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resulting in a sediment in which the clay fraction, greater than 50%, is modified by the 
inclusion of notably coarser grades of quartz. 

Wackes higher in the succession, namely the sandy facies of unit IV at Hill 1, in which 
feldspars and micas show incipient weathering features (Megirian et al. 1996), are regarded 
as less weathered analogues for units Tml and Tm2. 

As mentioned above, it has been observed in the course of fossil quarrying that the Alcoota 
LF beds are texturally variable. Unfortunately, few thin-sections are available by which to 
demonstrate this range of variability. However, some of the general characteristics of the 
fossiliferous beds are demonstrated in Figure 9. The sand grade quartz grains vary in their 
roundness, but are notably more rounded than in unfossiliferous facies of Tml and Tm2. 
The finer grades of quartz appear to be angular and sub-angular, and therefore more similar 
to their corresponding particles in the underlying unfossiliferous facies. Whereas the 
coarser elastics are set in a clayey matrix in the unfossiliferous facies, in the Alcoota LF 
beds the matrix is composed of clay and neomorphic carbonate spar. The Alcoota LF beds 
are interpreted to also have been deposited as wackes. The roundness of the coarser 
material indicates that these particles were in traction in channel environments for some 
time before they were deposited in admixture with texturally more immature material. The 
carbonate may have been syndepositional (e.g. deposited as limy mud), or precipitated 
diagenetically from interstitial carbonate-rich groundwater as void-filling cement, or in a 
combination of the two. Neomorphism has obliterated all traces of the nature and sequence 
of events though. Incipient silicification in the form of amorphous silica (chert) rims on 
quartz grains is attributed to soil-forming (pedogenic) processes. 



Fig. 9. A thin section of Alcoota LF beds (TS 0018; A, PPL; B, XP; scale bar = 0.5 mm), 
containing phosphatic fossil bone (b). Quartz grains (qz) and polycrystalline lithic quartz 
grains (lqz) vary from sub- to well rounded, and are rimmed by amorphous silica (ch). 
Feldspar grains (plag.) are present, but rare. The ‘matrix’ is composed of carbonate cement 
(carb) showing neomorphic textures, and clay-rich zones (cl), both containing silt and fine- 
sand sized angular quartz grains. The sediment may have been deposited as a limy wacke, 
and/or carbonate was diagenetically emplaced as a void filling cement and subsequently 
recrystallised as neomorphic spar. 
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The two Tertiary members are distinguished primarily on the basis of colour, the lower 
member (Tml) consisting of sediments with predominantly red and brown hues, and the 
upper (Tm2) of yellowish grey hues. However, as the sample descriptions and interpretive 
remarks given in the Appendix indicate, iron oxides appear to have been mobilised and 
disseminated through the beds as a result of weathering processes, and are also present in 
discrete concentrations resembling soil glaebules or incipient ferruginous pisolites (e.g. 
Fig. 8D). The colour differences between the two members, and between beds within the 
members, is clearly not all primary. The auger method does not allow the recognition of 
weathered profiles or surfaces of sub-aerial exposure, but it is possible that the augered 
succession contains unconformities analogous to those recorded higher in the section at 
Hill 1 (Murray et al. 1993, Megirian et al. 1996). 

Petrographic features of Tml and Tm2, including of the Alcoota LF fossil beds, are more 
consistent with the tluviatile depositional model for the Alcoota LF fossil beds expounded 
in Murray and Megirian (1992), Murray et al. (1993) and Megirian et al. (1996), rather 
than the lacustrine model developed by Woodbume (1967). 


SUMMARY AND CONCLUDING REMARKS 

Augering intersected strata that can be grouped into two informal Tertiary members 
showing lenticular bedforms, dipping at low angles to the southeast. The attitude of these 
members appears to be the same as outcropping strata of the Waite Formation at Hills 1 
and 2. The yellowish grey (‘green’) member (which includes the Alcoota LF beds) 
intersected by drilling serves as a marker horizon between the Alcoota LF quarries and the 
Hill 1 succession hosting the Ongeva LF quarries, and provides empirical evidence for the 
stratigraphic correlation between the two areas originally advance by Woodbume (1967), 
and subsequently applied by Murray et al. (1993) and Megirian et al. (1996) to 
biochronological analysis of the two fossil assemblages. 

Petrographic observations suggest that the two augered members were originally deposited 
as wackes, similar to those in the Waite Formation up-section, and that in situ weathering 
(pedogenesis) has resulted in the more labile minerals breaking down to clay, resulting in 
sediments that now have ‘sandy clay’ textures. A lacustrine depositional setting is not 
indicated. The Alcoota LF fossil beds appear to represent channel and overbank deposits, 
and are probably not uniformly rich across their extent. 

Augering confirmed the presence of a buried erosional scarplet cutting out the Alcoota LF 
beds at the western margin of the Main Pit. The eastern limit of the Alcoota LF beds 
remains unknown, but the absence of any fossil bone at the surface on the eastern side of 
the ridge upon which the demountable is sited, and in A198/3, A198/4 and A198/5, suggests 
the presence of a subsurface structural boundary or that the beds simply thin out some 
relatively short distance to the east of the fossil quarries. Grid augering at a less than 50 m 
interval would be required to establish the actual extent of the Alcoota LF fossil beds. 
Although the depths required are small (up to ~5m), the presence of calcrete, and the 
binding qualities of the clayey strata, would necessitate the use of machinery such as the 
Gemco rig used for this study. 
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DRILLING LOGS, LITHOLOGICAL DESCRIPTIONS, 
AND INTERPRETED STRATIGRAPHIC SUCCESSIONS, 

AL98/1-5 


AI98/1 - 'Main Pit", Alcoota Scientific Reserve - 7 August, 1998 - field observations by I. Archibald 


CO 

S 


5s 


a> 


CO 

CD 

CD 

>- 


(*U1UJ(H/Ul) IU9 0J3AO 
9JBJ 6U||||Jp 36EJ3AE 


[*U|Ui) 9 U]|J Buiiiijq 


lo 


o -5 
Q. o 
in <D 


J 1 

ll 


o 2 


<D § 

S i 

)=■ CO 


Cd 

> 

to. y 

c .07 

| 2 


£ -2 
J2 a) 
° c 


•5s 5 

£ O 

OJ y, 

°1 

07 ° 

1 <3 

1 1 

2 c5 


o S£ 

"O to 

2 a: 

lo o 


CO 
.c 
Q. 
co 
O 
-C 
CL 

-a 
■—• c 
<u co 

cp 

CD 


r^- ca 
co o .¥ 

« r- IS 


» = 2 'u 
§ s S-5 

- 1 




8 

>s k “ 

CD CD 
07 TO 


O ._. to 

CO ^ 

h- CO -Q 


CD 

*o 

O 

E 


CD 

W C 
Q) <D 

CD 

CO 


■o 

2. “ 
cs ~ 

r- 

>- co 

t£- cc 

2 ° 

O) - 

* 

5 2 

o 


^1 1 

O <d 

«. §; 
_ s 5 

S 5° .£ 


■g 


■S ^a: 
0^0 
E o >—• 


o 

-Q 

CO 


-8 


(•U|U1) 

suj|) Bumijp 9 Ai;e|nuing 


<N h- 07 
CM CM CM 


9 


(>|00|0 jq frj) suijx <3 


3 5! 9 9 

S S S N 


N O in S 

O r- y- 

CO CO co oo 


CM to CO co •<£ CO 

CM CM CNI CO CO CO 

CO CO OO co' CO co 


(V 

5 


XI 

o 


£ l 


s|diueg 


CD CD 

•o c -o 
-a c -Q 

*§ E Jj 

r 8 ^ 

OJ CD il 


■(1390 Si) 


+ + 


il 


c </> 

E= «d 

CD O 
C CD 

^ CL 
O 

2? <-> 

> O 


2 co 
E -c 


+ + 


a> cd 
S f= 
■o p 
co E 


8-1 




t> 


?r S 

.■=8 1 

"6 tj E o 


OJ 

•b 


( ui q i “ 
bjoooiv :ujnjep) "|y S 


CN CO CO 


CO CO 

■f 'T 


(ui) scepns 
|ejn}BU MO|aq qjdaQ 1 


o tr> co 

CM CM CM 


O CM to 
^ Tf 


D\rkW\eg\r\an - Shallow augering at Alcoota - APPENDIX, page 2 










O 13 


ill" 

E -O V) 


CD 


<D 

f S 

ai ^ 

| >■ 
2 ° 
_o Z3- 

2 E 
jo 5 

S 2 

T? -Q 


5 


oj _ro Q) 
ro o > 
® >-.§ 
"o 1= ® 

In 


to to 


8 i § 

oj g . 

fc £ fc 

5 _ DJ 

— ro 


c ro 'ST 
•C C o 

3-o o> 12 ■*" 

5 « g> 

'c c a S' S 

-o ® T5 o o 


X3 

5 

E 

£- 


® 1 
Z3 Q> 
T3 Jd 

■o' fe 

$> m 


u, j§ O) 

s t ° 

nil 

w it? -§ .2 


T- <N 

«p to 


L 




Dirk Megirian - Shallow augering at Alcoota - APPENDIX, page 3 














AI98/2 - Fenceline E. of Main Pit, Alcoota Scientific Reserve - 8 August, 1998 - field observations by I. Archibald 
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AI98/3 - Gully between demountable and Hill 2, Alcoota Scientific Reserve - 27 and 28 June, 1998 - logged by D. Megirian 
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AI98/4 - between demountable and Hill 1 - close to toilet, Alcoota Scientific Reserve - 8 August, 1998 - field observations by I. Archibald 
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AI98/5 - between demountable and Hill 1 - close to hill, Alcoota Scientific Reserve - 8 August, 1998 - field observations by I. Archibald 


‘S 


o> >> 

y> -§ 

I & 


CQ 

CD 

CD 

>- 


5 a> 
2 co 

5 § 
•i t 
I o 
P £= 

>•* Q) 

w S’ 

I 1 

-£= CL 

CD .j= 

5 -S 

O c 

r- ° 

£ *■> 

I 2 

II 

S- W 

C O) 

o c 


(u|uiqi/lu) 

III g'Q JdAO 3JBJ 

6u||||jp »6 bj3ab 

(•U|UJ) SUJIJ Bu||||jp 
aA|;B|rmjno 

( U|UJ) 9UJ|) BuillJJQ 


03 ’£ 

I 3 

•5" 10 
w Cd 

>N >” 

E o 

co ZZ 
-2 £= 

^ I 

0£ jz 
>- w 

e 5 

c = 

5 0) 

o >* 

_o 3 0) 


•8 


in m 
cm cm 


co 

S' 

Cd 

> 

sa >. 

J9 
0) o 

tt 

•5 w 


co 

V) 

CO 


-8 


CO N O 


o co co 


CM CM CM ▼” 


fooop jq n) 9UI|J. ° 


CM ^ CO CO 03 

O) O) C) O) cn 


CM IO CO CO O CM LO CO 
CM CM CM CM CO CO CO CO 
0 ) 0 ) 010 ) 0 ) 0 ) 0 ) 0 ) 



co 


a|diueg 


(ujq-j bjoooiv g 
:uin)ep) Tb “ 

M 

aoepins |Bjn;eu g 
Mopq qjdsQ 


■o 

o 

■0 


5s 

JZ to 


03 <13 

“? * 


to -O 


+ + + 



03 CD 

'"f * 




+ • (6290 Si) + + 


cm r>-. 

CM CM 

I • 


CM h-. CM in 

CO CO ^ 

II II 


CN N CSJ 

in in cb 

I I I 


in o co in o 
O ▼“ ▼— Csi 


in co o cm 

CM CM CO CO 


mom 
cb tj-' 


Dirk Megirian - Shallow augering at Alcoota - APPENDIX, page 10 







CD 

>- 

CQ 


Q 



-O 

C5 

u 

o 

Q._„ 

V -o 

if 

ca E 

V) ID 


-e 

T> ^ 

t 1 


1 


>-* 0) 
•w V) 

Jr 2 


a: 

>- 


1 

o 

■§ 

E 


Q. O 

ro >* 
-D 
c 
TO 


CO. 

5 

=§ >- 
Q) _TO 

>s O 

5--S- S' 

w c 73 

•i 8 -g- 

® rr* «= 

o rn 


TO 


CO 


is £ S' 
g.a2 
g-~£ 

i I ~ 


Q_ OJ 

g 5 


o c c 

_a co cu 

ra -r- -a 

c/> 5: g 

co co E 


■8 -8 


co o 
co rj; 
ai b> 


3 


0 ) 0 ) 0 ) 


T3 


8-1 

t> -a 


o 

<5 

•o 

TO 

J= 

O) 

c 

■B 


c » 

E 0) 

3 Q. 

g 1 £ 

i 

O) 


O) 


+ + (0E90 Si) + + 


N CN UO 
°? °? 


o in co 
cb cb cb 


Dirk Megirian - Shallow augering at Alcoota - APPENDIX, page 11 























